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fact lead to poorer comprehension . . \ ! ;''Tha les^s work |, , 
* requi red by decoding, ^he, more aval 1 able thE,,5ystem ts for ' 
other comprehension work (Note 1 , p. 7) * ^ ' . \ ' 

Simi lar ly^' LaBergel^^ Samuels (197^) have forTnulated a rnddel, of ^ ; 
information prQCessing In which^ reading is .portrayed as a series of process- 
ing stages. According to this model /"printed stimuli are transformed 
successively Into visLjal^ phono log ica 1 ^ ar\d semanti c codes./ Subs tages ^ 
exist within each major processing stage, Kor example, within the viisya-1 
stage, letter features activate letter codes ufhlch activate spell ing pattern 
codes which, in turn, activate word codes. The\devel opment of prof iciency 
within and between . stages Is first marked by the \tta i nment of accyrpte 
respond I ng^ in^ later by 'automatic responding. The i sfi i net 1 on between 
accurate an/ automatic responding Is that attention ik required for fhe' 
former but not the latter* Said differently^ when autom^ti cl tV; ha's been 
achieved^ a task can be done wi thbut using any of the limited capacity' 

or attention of a central processor. To illustrate^ af t;er a h Istory of 

■ ' ^ ' ^ '\ , « ^ — 

. - - . ■ ^ \.-^ 

exposure to letters* young children come to recognize and discriminate 

them accurately, '^but it is costing them (children) a consi-derable amount 

of attention to do i t (LaBerge and Samuels, ^197^, p. 304) . With repeated 

exposure to the letters, however, children gradually come to recognize 

theni automatically, without a 1 locat t ng ^at ten t Ion to the task. The notion 

of au toma t i G 1 1 y applies tohNgii^r level processes (comprehension) as well 

as to more basic processes (letter discrimination). As reading skill 

develops, words and the I r . mean i ng s ' are automatically processed, releasing 

attention for organizing mean I ng. codes whl^ch are thegiselves stored and 

recaried on later pccasiQhs. 
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\Vi\ y- Readfng educators have also been sans i t ive to the potential influences 

of decoding speed on comprehensiQn. Some authorl ties have attempted to 

alerti teachers t6 the potential Importance of rapi d or automati c decoding. 

Though \these authorities tend not to present corBprehensI ve models^ of re^dingi 

ts^ejr vjew of the re la t ionshi p between decoding speed and comprehens ion 

stroRgly ^resafTibles that contained in the previ Q4is 1 y ' descr I bed limited 

.. capablty models^ inihis text. on. the teaching of reading, Harris (1970) 

'k stateSj. ''some very slow readers do poorly In compra*hension because their 
\ \ \ ^ \ ' . ■ " " -. - ■ 

many repetitiOTO and hesi tat i ons break up the continuity of thought'' (p. 4^7) 

S [fTiMar ly, \Spache { 1 963) , rema rks that *^When the deader can achieve a readjng 

rate si to the rate Hi th which he can. ysually associate Ideas in thi s 

area, his comprehension (thinking) fs more natura T and accurate'' (p. 248)/ 

There are at least-two I mp U cat ions of a bottlaneck or automaticl ty 

mode] whlch| claiinis that being fast at decoding leads to high comprehens tan 

(P^rfettf S Lesgold, in press), depending on whether one formulates a strong 

or \veak hypdthesfs concerning the effects of s^uccessful decodi^ng training* / 

In th^" strong form, fast decoding is a sufficient condi t Ion for h i gh coti= 

pre{|ension. That is, comprehension Is expected to benefit rather directly ■ 

and automaticaMy from irftft^ruction that Increases decoding speed. In, the , 

weak fprm, the bo tt leneck model woul d. predtct .that fast ^decoding Is a 

'necessary, btj t not sufficient condition for good comprehension, ' While 

instruct i'an 'that enhanced dacod Ing speed woul d ,p?BStJmab ly release processing" 

resources- for comprehension, other cond I t i ons may need to exist before^ 

. those resources aatually affect comprehension. For example^ the^systen> * 
may' not I mmeci i a te 1 y ' take advantage of the additional processing capabil.jty 

or may perhaps require time tfc refine and develop otKer comprehension 
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related prGcesses or ski lis j such as, remembering surface information, 
forming sernantic representations, relating new 4 nformat ion 'to olds segmenting 
sentences, or remeiriber i ng discourse topics. The bbttleneck hypothesis^ is 
far. easier to test in the strong form than in the v^eak form * ;s i nee trainirig 
effects should show*Immed i a te effects on comprehension. 

The data base for the presumed, infl uence of deeodirjg on comprehens loin 
is essentially correlational, and as Perfettu (1976) has indicated^ the 
basis for asserting the causal relationship between decoding rates and 
comprehension is stijl conceptual , not empirical. Little prior research 
has ' been conducted v/ith poor readers on the effects of training in rapid 
decoding. Two studies^ (Dah 1 ,\ Note 2; Samuel s ^ Dahl ^ & Archwatemyi t:97^)^ 
attempted to examine this i ss uq^exp^r 1 menta 1 1 y , Their results indicated 
that groups of students who had redelved speeded Isolated word training 
performed no better on compre-hansfl on tests than did uritrained students. 
Howeverj^ In neitheV of these st,ud\es dJd word drill produce effects on 



speed of word recog^tion; thuSj \failure to observe transfer effects on 



comprehension should come as no "surp^^^e. 

The. pregftnt experiments, v^e re des I gn'sd \to examine the strong form of 
the bottleneck hypothesis (vi z. ^ ^ the decod i ng sufficiency hypothesis). 
The research ^tratagy was to train poor readers to be fast decoders and 
then to esamVn.e the effects of this training on comprehension. If the 
bottleneck modeT, i s correc t and If the draining procedures are adequate, 

one would expect to. observe a reduction in the^ofnprehens i on discrepancy 

- - - ^ 

■that d I 5 1 i ngu i shas skilled from less ski) Jed readkrs. The e><peri^nt 
provides a stronger test of the bottleneck model than^t does of ^ 
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automat I city theory, since it Includes no demonstration that training 
resulted In a reduction of the 'attent iona 1 processes required for decoding. 
Rath^, the criterion for decoding training is rap id | ty , spBc i f i cal 1 y 
that observed in the decoding of skilled comprihenders . \. 

EXPERIMENT 1 ' 

Method ^ / 
Subjects and Settings - ■ 

^ . Subjects cme from the fourth and fifth grades- and f nc[uded 3ev^n 
good readers and eleven poor readers from each gradeMevel. The good 
readers were Identified by their classroom teachers as children with 
above grade- 1 eve 1 comprehens ion. To verify teacher J udgement , s/tores on 
^the reading subtesi of the Hetropolitan Achievement Test (MAT) (1970) 
were also obtL'ned. All ach ievement test data Was collected In the fall, 
*and the eKper iment conducted duijing late spring and summer. Two students 
nominated as ''good readers" weri dropped from the analysis because their 
" scores on the aGhievement test were below the 60th percent r 1 e , The. mean 
reading level in grade equivalents for good readers was 7,^6 (S£^ 1.90) 
for the fourth graders and 1 .1^ (SD. = ].51) for the fifth graders. 

The poor readers, also fourth and fifth graders, were receiving 

f ^ '- ■■ \ 

remedial fnst ruction from Title I teachersj Two ''poor readers'' who scored 
above the ^Oth percentile on the MAT reading subtest were exc 1 udad in the 

analysis. The mean grade equivalent on the reading test was 2.62 ^ -77) 

_ ^ ' • it' 

for the fourth graders and 2.98 (SD ^ .75) for 'the fifth gradens^"^' " 
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Materjal s 



.Two passages which had been used In a study by Borinuth 



s Ma^ni ngT Ca rr 



and Pearpon (1970)^ were modified for purposes of this experiinent. The 

t resulting passages were roughly equivalent in length (104 and 109 wo^ds) . 

. *. 

and according to the Da le-Cha-l 1 Readabi 1 i ty FormiJ la> (1 9ft8) were at the 
I J and 6/3 grade 1 evel s respect i vel y . For each passage, two randoml y 
br^dered word lists were prepared such that all passage words were included 
on a list. Ust:leDgths for the two pa ssajes %/ere 7^ and 75 words. In 
addition, each word was also printed on a standard .O76 x .127m index 'card, 
creating a pack of word cards for each passage* SI K i nferent la! questions 
and six factual . quest Ions were generated for each passage. Factual^ 
questions were those where the answer was o^ectly stated m the text. 
Inferential questions regu 1 re^\ syntheslri ng the fnai n Idea (e.g., What is 
a good titla?) or Integrating the material In the teKt with the readers 
"knowledge of^the world J^ In addition, a cloze test was constructed for 
each passage fay deleting every fifth word.^ ' . ' 

. ■ ■ _ / ^ , . ■ . ^:)_. 

Design ^ ' - 

The effects of training were compared both within and between subjects 

Poor readers were exposed first to the experimental condition (training 

in rapid decoding) and then .the cont rol condition (no training) and thus 

served as their own controls. Performance of poor readers was also com- 

t 

pared to that of untrained good readers « - 

- Procedure • ' 

Instruction and testing w^re both conducted In a one^tp-one si'tuation. 
In the rapid decoding treatment, pQor readers recei ved t ra in 1 ng on all the 
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words from one randDmly selected passage^ The students practiced these 
words In flash card drill untilthey could recognize each word within - 
appro5< I mate ly one second. They were then tested on tone of two randoml y 
ordered word lists* Students were required io read this list .accurate ly 
at a rata of 90 words ^per minute or less^ with no more than one second 
per word. This cr i ter ion rate was determined by the perforrnance of good 



readers during a pilot of the mater i al s . If student^ fa! led to meet' the 
criterion, they were given additional practice on that wordslist and on 
the flash card task, Practice was terminated when the student could read 
the alternate wori list at the criterion rate. Students were allowed up ; : 
, to two suffix changes wfthout having to repr^ctfce the words. These ware 
reco^ed'as errors, but the Judgement was ; that crrterion had been met. 
More ;than two suffix Errors or the commissi on of any othe^ error resulted 
in recyclfng through the practice task. 

On th^ criterion cheeky *the examiner recorded both total time to 
read .the 1 Ist and the number^Df errors. Students then received the core^ 
sponding passage and Instructions to n^d it aloudi Instructions stressed 
read ing^ for understanding and informed the students that ques t Ions about \ 
t.h| sto^ry would fol low. Students read the passage aloud while the ex- 
perimen-ter recorded errors and total time, leaning thange errors and 
deletions were corrected by the experimenter so that cbmprehens ion would 
not be affe^cted by reading inaccuracy. After completing, the passage,, 
students were. asked 1 2 compre^ens ion questions. The examl neV wrote down- 
all respqnses. Following thi questions, the students read the cloze = 
passage, responding oral ly to ^Che blanks, * The e^apii ner transcribe 

: . / . .6 : .. ■ : 
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■ ■ ■ .V . , \ 
\ responses and corrected r^di ng errors titough no corrections were provided 

for. errors invol vi ng the deleted words , \ ' ^ . 

^ Procedures for the No Training control were identica'l for both poor 

■ - ' ■ ' i \ ^ - 

ind good^ readers. Students were given it he word list forXone of -^thB^ passages 
and asked to read It aloud as fast^ but as careful ly as thfey couiii ^V-Total 

■ . . . ' ^ I r ^ - s . ' 

tlnie and errors were recorded. Mextj tfiey read the passage^^hat cbrresponded 
to the word list and then completed the comprehens ipn qufest ions and the 

close measures.' Directions in all cases were identical to those in the 

_ . _ ^ _^ ..^ . . . ^ . . ^ . 

eKper ifnental condition^ eKcept that no training was given on the pasg^ge , 

.words* Passages were counterbalanced ftor order and, training conditions. 

■ ' - . - * - n " " " - 

\ - ^ . ^ ■ ■ - i . . . . :^ , 

\ - ^ . . \ ■ ' - 

\ - ^ Resul ts ■ • : ^ 

' \ ' ' ■ h' ' ^ ^ - ■ ^ ^ . 

\ The dependent variables were words read per. mmutte .in isolation, and 
in con^text^ number of errors In i solatjon ^ and in context; percent of, exact 
cloze sippl iei, nLmberl of correct answers to factual questions, and number 



of correct answers to inferential questions. Cleans and standard deviations 
on each dependent measure fo^r the three reader types are displayed in 
Table 1 * A single overal L analys i~s of variance ivas not possible since all 



' ^ Insert Table 1 about here. ^ 

poor comprehenders read both passag'es , ' one with word training and one without 
while each good comprehender read one of the two passages. Grade level was 
not Included as a factor since a prelimi na ry anal ys i s .revea 1 ed neither 
significant effects for grade level (except on reading rate) nor any Inter-, 
action of grade level with rea-der type. = . . 
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Compari s on of ;Ppor. Untra jn^d and; Goo'd- Readers ^ 

A 2 (Reader Type) x 2 (Passage) analyi^is of variance was performed 
for^each of the seven variables. Untrained poor readers^^and the good 
Teaders differed sfgnif i carit ly on all seVen measures: words read per ' 
rTitciMte i ri^ i so lat fori, £(l,32) - 115.36, £ <^ .QOl ; errors In isolation £(1,32) 
^ 32/30* £ < .Otl; words read per minute I n context, ;£(l^ 32) = 126.16, 
£< .001 ;-^errons in context, £(1,32) * ZUgSr g;^ .00] ; percent correct 
cloze suppi 1 as,^f (1 ,32)1 ^ k0^7h R < ^001; factual questions, £(1,32) * 
it. 22, £< .05; apd Inferentiar questions, £(1,32.) = ]6,84, £< ,00K 
There were no sighificarft passage or interaction effects on. any of the . \ 

^ va r j a b,l e 5 . 
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" 'l . ^ ^ ^ 

A 2 (kaader Type) x 2 (Passage) analysis of variance was performed 
for each of the sevHsn dependent\ var iabl es. The trained poor readers did 
not d I f fer^ f rom the good readers on words read per mmute In Isolation, 
£(1,32)^^^.63, NS; or on number ofe errors 1 n J solat Ion , £( 1 , 32) ^ .33, NS; 
.or in context, F(],32) ^ Z/sSj MS, The good readers, howevSf, read signl- 
f leant ly more words per minute in context, £(l,32) = 58.26, £ < .001; 
answered morb inferential questions^ £(],32) ^ 7^^1, £ < -01; and succfess- 
fully answered more cloze itenis, £(1,32) * 47-80", £< .001. Performance 
'on fac tua 1 .quest ion^ narrowly missed conventional significance levels, 
lit ,32) = 3.67, ,05 p < .06. 

C om pa r i so n o£ X-S L^ ^ea^ e r s Wj ^t h an d W j t ho u t Tr a I n 1 ng 
» ■ ■ 

. A 2 (Training) x 2 '(Passage)' wi thin subjects analysis of variance wa| 
; performed for each of the seven dependent^ varl abl.es * Poor readers performed 



\ 
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significantly better \Wi th training th^n without training (p < .001) on ail 
four measures ©f oral reading: words read per minute in isolation, £(l ,2oj 
= 3^3. 46t errors In isolation, £(l,20) * 57^^9; words read per minute in 
coratext, 1, 20) ^ 57.62; a|d errors In contejt, F(l,20) - ^J7^ In ' 
contrast, training did not produce differences on any of the three compre- 
^ heps ion measures, £(1^20) < 2. ^7. There ivere passage effects for factual 
questions, j(U20) ^ 5.^0, £ < .05, but not for the other deperldent variable 

PI scussjdp 

■^v-^ ^ ^ ^ ^ n ^ ■ I ■ . • 

The reasoning underlying this res^earch is that slow decoding detracts 

^ ■ ' ' - ■ / . " ■ - ^ 

from comprehension because it uses an excess i ye share of processing re-- 

sources, Horeover , Instruct ion Kh i^ch i ncreases decoding speed should result 

In improved .comprehens Ion . The present results replicate the commonly 

observed decod.f ng speed differences for good and poor readers. Good readers 

were also more accurata decodeijs as Judged by the nurriber of errors made 

dur Ing -context reading. However, since decod ?ng errors were corrected 

during reading, it appears unlikely that accuracy differences accounted 

for the differences in comprehension. The training procedure^ apparent ly 

succeeded In bringing poor readers' speed of single word decoding to a 

level cqmparable; to that of good .readers, and to a level significantly 

higher tha^n that obs.erved Jn poor readers without training. This result 

was essential If transfer to comprehension was to be studied. 

Results i ndlcate, that comprehension performance was not similarly 

facilitated by decoding tralnlnq. Regardless of - the comprehension measure, 

dl f f er^pnces between/good and poo^ readers were still large, Poor readers/ 

scored no better on comprehension measures when they received /decod Ing 
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training tNn ^hen they^did not. This fNiding js partf cularly^signif ||aht 
since training in single worS decoding did transfer^to context readi^* 
Significantly N igher read1 ng rates i n^ context v^ere observed but th'ese 
MncVeaied 'con ta^Kt rates were, not aGCompanied by imprDVed comprehens ion 
It is also intarestl ng^'that, despite ,thtir CQinpa rab 1 1 i ty on- single 

■ ^ " ■ ^ 

decoding, good readers were much fas ter^In context than were ithe trained,- . 

poor readers. ■ This suggests that gqpd readersVtake more advantage of 
* ** 

syntactic "and Semantic information inherent in tontext than do their tess 

I - - " ^ 

ski 1 led peers - , ^ 

The present findings do not support a strong version of the bottle- 
neck model: increased decoding speed was not sufficient for improved 
comprehension^ It is possible, however /that certain aspects of the 
experiffiental methodology seribusly attenuated the testing of the decoding'- 
sufficiency hypothesis. Fi rst, the procedures for equatf ng:si ngl e word 
decoding speed for the good readers and trained poor readers may have, 
overestimated the performance of the latter group. Decoding speed for 
the trai ni ng- condi ti on was based on the students ' final test of list 
r^ading^ That is, students were repea tedl y tested until they achieved a 
high test)Score, Such a procedure Increases nieasurement error, enhahcing 
the probabil ity that an atyplcally high score h?as selected by chance* 
■Thus, the trained poor readers may not have firmly achieved a single word 
decodirig rate comparable to that of the good readers, 

'The fact that the context reading rate of the trained students was 
jlgnif Icantly slower than that of the good readers may be explained In part 
by, the failure to produte comparable single word rates, However, the fact 
that poor readers read significantly faster in context with training than 
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without training would still pose a problem for the decoding sufficiency 
view* At least there would not appear to be a'llnear relationship between 
decoding speed and comprehension.^ One could imaglnej however, that decoding 
speed (in context and/or for single words) must reacli a minimum level before 
cpmprehens loff affected ^ and* that this threshold was not attained with 
the present training proceduress . . 

A second . potent i a 1 problem with the exper iment i nvol ved the perception 



of the reading task by the trained poor readerf. Although the instructrbns 
given prior to the reading task emp^^Ized comprehension and not speed, 
the students in the training condition may have perceJved the task otherwise 
Their recent history of training had I nvolvecT. speeded practice on wprd lists 
and s top watch t i mi ngs of their performance. During thelf reading of the 
passage, i*t,was also clear that they were befng timed wTth a stopwatch.. 
This combination of events may have induced them to r,ead for speed rather 
than meaning, despite instructions to the contrary. Thus^ rather than 
focusing attention on meaning^ the experimental procedures may have inad-^ 
vertently encouraged the trai ned students to focus on decoding. Because of 
these problems a second , experiment was planned which would insure comparable 
single word decoding speed for good a^d poor readers, and which would 
attempt to lessen students' concern with speeded reading of the experimental 
paragraghs - ' . ' 

EXPERIMENT 2 ^ 

This experiment was essentially a replication of the first with the 
addition of several methodological improvements. First, decoding training 
was continued until poor readers either matched or exceeded the leveTs 

^ 1 '-y 

1 . -*■ w 
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attained by good readers, and this measurenient was ba^4^on a test given 
. after trainrng had ended. Second, students were not overtly timed during 
passage reading; rather, reading speed was determined from tape recording^ 
of the session. Third, another training condition was added which entpha-- 
sized phrase reading rather than single word d^coding.^ \t was ^hopfed that 
this training procedure might have grea^r chances of affecting decoding 
speed in context. As I pd i vl^M^J s develop reading proficiency, they appear 
to code higher order units, e.g., word groupings or phrases (LaBerge & 
Samuels, 197^)^ Phrase Training employed in this study was Intended to 
provide practice at the phrase level rather than at the single word level . 
Finally, a Story Retail measure was included in an effort to achieve a 
more sensitive measure of reading comprehension. 

Method 

SubJ ec t s 

Nine fourth^grade and two fifth^grade good readers and twenty seven 
fourth^grade and six fifth-grade poor readers served as subjects. Good 
and poor readers were distinguished by their performance on the WAT and on 
a screening test specifically designed for the experiment. The screening 
test was a 127 word passage of approximately the same difficulty leve\ as 
the experimental passages. All students were required to read a word list 
. corresponding to the passage, read the passage Itself, and then cofnplete 
a cloze test on the passage. To qualify. as a poor reader, students had 
to score at least one year below grade level on the achievement test, 
read below 60, words per minute on the word list, and score below 65 per 
cent on the cloze test. Of the ^8 students originally Identified as reading 



1 , ; 
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at least one year below grade level, 36 also met the cr i ter ia on /the 
screening task* One student was exGluded due to repealed absences; two 
others were excluded due to extremely poor word recognition (ifess than 
75% accuracy on the 'screening passage-) . 

To be considered a good reader, students had to- score at least one 
year above grade level on the achl evemen t test, read a minimum of 75 words 
per minute on the list, artd score at least ^5 per cent on the cloze test, 
Of the 27 students originally identified as reading at^leSst one year 
above grade level , 22 also met the screenrng task criteria. Eleven good 
readers were randomly excluded to equalize cell size. 

Material s 

The experimental passages used In Experiment I were modified to produce 
two passage's of more comparable readability. The' Da le-Chal 1 grade equiva- 
lence.of the resulting passages were 6.23 and 6,61. Six inferential 
questions^ six factual questions, a cloze test, word cards, and ten randomly 
ordered word lists were prepared for each passage. In add/itionj five 
randomly ordered phrase lists were constructed for each passage. The phrases, 
were constructed by dividing the passage Into two to four word segments, 
taking care that none of the comprehension questions, could be answered f/om 
a ny s I ng 1 e phrase . 

•-\ 

Design . ] " 

A between subjects factorial design was used ta^evaluate the effects 
\ ; , ' 

of training. Poo'r^ reader s were randomly assigned to one of two training 

conditions (single word training or phrase tra In ing) or to a no training 
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(^ntrol* Good readers were assigned to a no training contrdlp Within each 
condition, experimental passages ^were randomly assigned to students. 



Treatment Conditions 



I - - > ■ 

Poor reader 5^ Sj^njle word trjining (Poor SW) . Single word training was 

identical to that employed in Experiment I, In^thls study, however, a more 

- - ■ - 

stringent criterion was used for terminating training. After flash card 
drill on isolated words^ students practiced reading a word list until they 
could, achieve the criterion rate of 95 words per mInuteV Next, students 
were presented with a second 1 ist and their readinq timed. I f* on this new 
listj students failed to achieve the criterion rate^ they continued to 
practica that list until they succeeded. Students were presented with 
suc<^ssive lists in this fashion 'Until they read two consecutive lists at 
the criteri,^on rate, without specific practice on the lists. 



^0 



iff r r^ade^rs- Phrase t rai n i n£ (Pobr-Ph) . in this condition students 



were given a randomly ordered list of phrases from the passage. They 
practiced this list until they could read it at a rate of ifio words per 
minute with no errors. This criterion level was based on performance of 
a sample of good readers. Next, a, second list was presented and the stu- 
dents timed. If students failed to achieve the criterion rate on this 
new list, they continued to practice that list until they succeeded. 
Practice continued in this manner until students read two consecutive 
phrase lists at the criterion rate, wi thout pract i ce on those particular 
lists,' 
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Good arid pc30r ' reader '° Con t ro 1 s, , Two contgpl groups were formcsd , one 
with poor readers (Poor^C) and one with go^ld readers (Good^C).- Neither of 
these groups received training on wordb thatj., appeared in the expe r i men ta I 
passages . ' ^ ^ 

D a p e n^d ^^t Ne a %ut e s 

Post testing procedures, were identt'^-^A fef^^l 1; conditions. Students 
were given a word Mst and asked to read it as f^^t and accurately as they 
could. Total time and Errors were recorded. Students were'nejit given the 
appropriate passage and were instructed to read it aloud. The instructions 
stressed reading for understanding and made no mention oP speed. Students 
were told that they vvould be quest ioned on the' cent en t s. of the passage 
afterwards, and asked to retell the story. The exper i r^en ter cdrrected any ' 
meaning^change errors or deletions that occurred during reading, and tape 
recorded the students reading performance. These recordings ware later 
used to measure reading rate, Ujson completing the passage^ the students 
were asked to tell everything they could remember about the story. The 
*only prompt vvas "anything else?", given until each student responded 
"nothing else," Next the experimenter asked twelve comprehension ques-* 
tions and recorded all responses. Finally, students completed a cloze 
version of the passage follov^ing the same procedure as that employed du^jing 
the screening task. ^ 

Of the six measures, two focused on s'peed of word decoding (v^^ords read 
per minute in isolation and words read per minute in context) and four 
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sures focused on tomprehens ipn (number of correct factual questfons, 
number of correct inferential questions, per cent of'exact close substl-. 
tut Ions j and per cent of idea units included in the story retell). To 
score the story retell, each passage war divided i n^to idea units using 
a procedure outlined by Schwartz, 1978. Two incfependent raters divided 
the passages and disagreements were ' reconc i led by a third-rater. The 
two passages yielded idea unit counts of kk and 37 ? respb^ively. Each 
student's retell was compared to the lisft of idea units generated from 
= the passage. Credit was given for recall of an idea unit If all compon- 
ents of the particular idea were included, even, if they werfe not recalled*^ 
verbatim. Two individuals scored each recall protocol. Interrater 
rsliability was calculated by dividing the number of Id'ea units agreed 
upon by both graders, by the number of agreements and disagreements. Mean 
re) iabi I i ty was 91 .82. " . ' 

■ . . • • / 

P raced u re / " . ^ ^ 

Instructions and testing were again conducted in one-to-one sessions^ 

with each session lasting approximatej y 30 minutes. - In the first session ^ 

- » _ 

students read a short paragraph, completed a cloze exercise, and' practiced 

^ ' ^ ... 

retelling the paragraph. Model i-ng and feedback was provided by the experi 
menter. This was designed sto familiarize students with the comprehension 
measures. The screening test described earl ^c^fol 1 owed this famllia^iza- 
'tion exercise. Poor readers in the training conditions then received 
instruction in their respect ive. tasks until they achieved the criterion 
decoding rates- In t^e subsequen t"" ses s i on , the postt^sts were given. 
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Students in the control conditions received a pos ttest approximate ly one 
week after Screenihg. \_ , 



Results 

r r 



. Records, were kept of the number of training sessions required for 
studefits to achieve criterion in thcl[r treatnnent conditions. Mean numbers 
of training sessions for the Poor-SW cond i t Ion and the-Poor-Ph were 3.55 
(S0> ajid S.S? (SD ^2.17) . re^pecyvely/ 

Means and staridard de\/iation5 on fhe performance of all conditions are 
displayed in Table 2. Pr'el Uninsry analyses indicated that passage was not 
a significant factor for any dependent variable. Subsequent ar^lyses were 
collapsed across passages, 

Insert Table 2 about here! 



A ona-way analysis of variance was computed for e'ach of the six de = 
pendent variables. ANOVAs indicated significant differences (£ < .O01> 
on al 1 dependent variables: decoding speed for single words, F(3,40) ^ = 



F(3,^0) - S6 
I2,gO ; and hu 



22.44; decoding speed in context, £(3,^0)^^ 8.43; factual questions, 
F(3,40) ^^i+,S6; inferential questions, F(3,40) ^ 11. cloze, F(3,^a) - 
Retel l , F(3,39) ^ 9.91. ^ ^ 
in^Keuls tests were poerformed to locate differences between groups. 
On,si ngle word decoding speedy all groups dlffejed significantly, (p < .05), 
from one another^ except the Good-C and Poor-SW. Good-C, Poor-SW, and 
Po.or-Ph groups performed significantly better than the Poor-C; and, the 
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Go^d^C and Poor-SW groups performed s i gn i f i can t 1 y . bet ter than the Poor-Ph. 
On speed In context, factual questions, inferential questions, and stiory 
retelO, Good-C differed from al other condl tl ons^/^ There were np differ- ^ 
ences between any poor reade-r group regardless of ^ the training cond i ti on ./.^ 

On the cloze measure, all groups differed significantly from one another 

■ ^ > 

:except for the Poor-SW v. Poor-C bomparison. Good readers perfortTied sig- 
nificantry^ bette/ than the three poor reader groups, and Poor-Ph group ^ 
performed significantly better than the " Poor-SW or Poor-C groups. 

/ / " • r- ^ ■ ^ ■ - . ■ 

, ' \ D I SCUS5 iqn 

^ In general, the^ results of the second experiment repl Icafted those -of ^ 
the first experiment. Decoding tralnihg, whether focussing on [solated 
words or on phrases, s i gnl f i cant ly Increased ^he decddjng speed of single 
words. Phrase training was somewhat less effective than single word train- 
ing since It did not bring poor. readers to a single word decoding rate 
equivalent to that observed in good readers. As in. the first experiment, 
decoding training failed to pay dividends In improved comprehension. Poor 
readers with either single word or phrase training performed no better on 
comprehension measures than did popr readers without training. Furthermore, 
their comprehension scores were far lower fh.^n those of their good reader 
counterpart Sj. That phrase training significantly affected cloze performance 
can be explained by these students' prior training on the exact phrases 
vvhich appeared in the passage. This Interpretation is supported by^ the 
finding that the phrase tral.nlng group scored no better than poor reader 
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.cont/-b1s. on any other comprehension measure. In fact, the fmcil itatlon on 
cloze may be vrewed as a secondary vali dat ion of the effect i v^eness of the 
phrase training procedure. Taken togetherj the overall resu] ts on single.' 
word decoding speed and on compre'hens Ton are not those that VN^cpld be pre- 
dieted ,by a decodi ng-Suf f i ci ency hypothesis. ^ 

Unl ike 'r£sgl ts of EKperiment decoding training In Exparinient 2 
idid not' signi ficantlv \mprovB decoding sp^ed in context. Figure I displays 

Insert Figure 1 'about Jifere. 



the'^effects observed in the two experiments foK single word and context 
decod ing= Speed, In both eKperlments the number of words read per minute in 

' " ? ^ . . . ' ^ ^ 

conte^^C by trained poor rekderrwa^s higher than that of untrained poor 

r 

readers,, but in. the second experiment the difference is mi^h smaller. This 
may be due prln^rily to the. hi gher conteKt performanfe of untrained poor 
'readers in the secdg_d experimeat. Across the two experiments ^ these 
untrained groups had highly similar single word decod ingjBEas ^ but dif- £> 
^fared In context i^atas by more than 27 words per minLites, Though the dif- 
fe.rerfce5 bptweeri poor reader groups in context decoding aid not reach sig- 
nificance, there is. a definite trend whicfi favors the trained groups. Such 
a trend is^ notably absent on any of the corr^prehens ion measures. In neither 
eKperiment did training influence comprehension. 

A second finding that distinguishes the experiments Involves the degree 

fs. 

tl ? - 

to which various groups* decoding speeds were affecced by context. In the 
second experiment un tra I ned' poor^ readers appeared to benefit from context 
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to the same degree as did good reaaers» (eft. the 5, jfni lari ty, of the 45in§le 
*word^conteKt slopes for these two reader groMps)* This was ciearly not 
the case in Experlmeht I Where decoding speed of unfTsIned popr readers' 
was only/sl ightly higher with context than with single words (cf. the s'-ingie 
word^conteKt S'lope of goo^readers with that of untrained poor readers). 
•^Whether or not poor readefs benef.it from context as much as good, readers. ^ 
Is a question worthy of further research. 

' ^ Findings, from both 'exper irnents are in agreernent^^i th reference td the 
transfer of single word trainin^g to reading in content.. Trained poor raader 
who achieved single word decoding rates comparable to that of good readers 
did ngt gain the additional context benefits that are observed with good 
readers. In fact; their context decoding rates a.re quite similar to their 
single word decoding rates after training, ■ This suggests that the trained 
poor readers may be reading text in a word by word fashion, much as they do 
with single word presentations. 

A decod i ng-^suf f i ci ency hypothesis^ or informition processing bottleneck 
model j states "that slovs/ decoding detracts from comprehension,, and predicts 
that instruction which increases decoding spe^d w\]] pay dividends In compre 
hension*. The results of the present experiments challenge the decoding 
suffictency view. Training succeeded In producing poor readers whose de- 
cod I ngj^peed on a ei rcunisc ri bed set of words vyaS comparable to that of good 
readers. Mevertheless, comprehension scores rerriajned unaffected. Poor 
readers appeared to have difficulty in transferring single word skills to 
context, and thus to cDniprehens Ion of connected discoutse. By themselves. 
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these idata suggest that If decoding speed is implicated in comprehension. 



the raUtioAship may be qjxe of necess i ty rather than sufficiency: 



1 
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'The single word^conteKt slopes for the trained poor readers are 
somewhat different in the two experimanb. \{/e suspect that the s 1 1 ght ly 
negative slope observed in the first experiment Is due to an overestlmation 
of the single word decoding speed for this groups due to the measurement 
procedure employed (see text). With the less biased measurement procedure 
employed in Experiment 2, this slope becomes moderately positive, although 
substantially less positive than the slopes observed with the other groups 
in the experiment* = ' 
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' Table 1 ^ . 

Means and Standard "Devi a t ions on, Each Dependent Measure 
For Three Reader Types 



Reader Types 



Dependent 
Measures 



Poor 
Control 



Poor^S i ng 1 e 
Word Training 



Good 
Control 



Single Words /Minute 

Errors on Single Words 

Words/Minute in Context 

Errors In Contexf 

Cloze-Percent Exact 

Questions: 
Factual 

J nf eren t i a 1 



its. 36 
(YM.Bk) 

13.72 
(8,.1,3) 

. -Si .45 
(21 .90) 

10.36 
(6.83) 

(10.86) 



3.32 
(1.58) 

2.86 ' 
(1 .39) 



92.91 
(9.58) 

.72 
(.93) 

91.32 
(25.80) 

3.0it 
(3. hi) 

30.09 
(12.25) 



: ! ■ 
3.18 

(1.87), 

3.23 
(1.85) 



99.50 
(li.99) 

-;93 
(1.07) 

I68.it3 

(35.72) 

1 .k2 
(1.50) 

59.00 
(1 1 .it8) 



it. 28 
(1.49) 

it. 86 

(i.'^e) 



Note: -Standard deviations In parentheses 
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Means and Standard Deviations on EaGh Dependent Measure 
For Four Reader Types 



. , " . Reader Types 

Dependent,' ' .-^ — - - -- — — - — ^ --tt^-'- — ^ .- 7—"- -r- ' - 

Measures Poor Poor'Smgle Poor-Phrase , Good 

Control Word Training Training Contiol 

Single Words/ ' ' 

Minute r . kl M 95.27 ' - 76.00 90.09 

^: (14.65) (12.83). (]7.2^) (1^.98) 

Words/ . ^ — 

Minute in.Context 88.64 .107.36 ^ I 15.64 151.63 

(33.94) (3.3.80) (33.11) (15.83) 

. / ■ 

Cloze-Percent 38.73 - 35.18 . 56. 09 70.36 

. (14.04) (16.01) (19,57) (8.43) 

Ques 1 1 ons / ; ^ . . i 

Factual ^ ^1.82 ' 2.54 ' K73 ^.00 

(1.47) . (1.63) (1^95) (1.41) 

Inferential ' ' 2.27 " 1.82 2.00 4.91 

(1.10) ^ (1.54) (1.90) (.94) 

Retel 1 : , 

Idea Units. 13. 80 13.45 12.00 31.73 

(7.49) (12.77) ^ f8./:n (9.55) 



Note: Standard devrations in parentheses. 
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F 1 gure Capt ion 



Figure 1. Mean words read/minute in isolation and context for the 
two experiments by the good readers' control (G-C) V' poor t^a4^rs with singlf 
word training (P-SW) , poor readers wl th phrase trai ni ng., (P^Ph) , and poor 
readers control (P^C) groups/ ■ - ■ . 
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